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An important goal for cancer patients is to improve the quality of life (QOL) by maximising functions affected by 
the disease and its therapy. Preliminary research suggests that exercise may be an effective intervention for 
enhancing QOL in cancer survivors. Research has provided preliminary evidence for the safety, feasibility, and 
efficacy of exercise training in breast cancer survivors. The aim of this study was to assess the association between 
physical exercise and quality of life in a population of female breast cancer survivors, followed up from diagnosis 
to the off-treatment time period, and investigated about their exercise habits in pre-diagnosis. 
A total of 212 female breast cancer survivors consecutively registered from January 2002 to December 2006 at a 
Supportive Care Unit in an Italian Oncology Department were enrolled. Exercise behaviour was assessed by the 
Leisure Score Index (LSI) of the Godin Leisure-Time Exercise Questionnaire. Patients were asked to report their 
average weekly exercise for three cancer-related time periods, i.e. pre-diagnosis, during active treatment and 
off-treatment. Quality of life was assessed by the Italian version of the WHOQOL-BREF standardised instrument. 
Statistical analysis indicated significant differences across the cancer-relevant time-periods for all exercise 
behaviour outcomes: the exercise behaviour was significantly lower during both on- and off- treatment than 
during prediagnosis; exercise during active treatment was significantly lower than during off-treatment. QOL 
strongly decreases during active treatment. Significant correlations were found between total exercise on- and 
off-treatment and all QOL indicators. Strenuous exercise is strongly correlated with QOL. Absent/mild exercise 
seems to be inversely correlated with a positive perception of disease severity and with quality of life on all axes. 
Need clearly results for inclusion of physical activity programs in comprehensive, complementary treatment 
regimes for breast cancer patients in Italian oncology departments. 
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INTRODUCTION 
Physical activity has many and varied effects on 
the human body. The physiological effects of physical 
activity and exercise in persons with cancer have been 
largely unstudied. In recent years, increased attention 
has focused on physical exercise as a rehabilitative 
intervention for cancer survivors during [1-5] and 
following [6-7] the cessation of cancer therapy.  
The rationale posed for physical activity 
interventions following cancer diagnosis relates to 
minimizing biological processes associated with cancer 
promotion [8], enhancing behavioural changes linked 
with minimising lifestyle risk factors for recurrence of 
cancer [9], and improving psychosocial factors during 
and after cancer treatments [10]. 
Cancer patients as a group are at risk for diseases 
and conditions related to lack of physical activity. 
Literature has focused on the main physiologic 
outcomes of physical activity after cancer: in persons 
with cancer, exercise has been shown to improve 
fitness and physical functioning, reduce fatigue, and 
modestly decrease weight and body fat [11]. The 
effects of physical activity on prognosis, however, are 
unknown. Increased physical activity reduces risk for 
several common cancers, which is relevant to cancer 
survivors who are at increased risk for new primary 
cancers. Risks of increased physical activity in cancer 
patients and survivors have not been defined, but 
could be expected to include muscular-skeletal 
injuries, and a small increased risk in sudden death 
with vigorous exercise and serious accidents with 
some sports. The effect of physical activity on survival 
from cancer is unknown, but physical activity might 
improve prognosis through beneficial effect on cancer Int. J. Med. Sci. 2008, 5 
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biomarkers and energy balance, as well as decreasing 
risk for cardiovascular disease, an important cause of 
death for many cancer survivors. 
Overall, literature provides promising but 
preliminary evidence that exercise may be a beneficial 
supportive therapy for cancer patients [12-13]. It is 
important to recognize that disease- and 
treatment-related responses vary between tumor site 
due to the pathophysiology of the neoplasm, specific 
treatment side effects, and demographic profile of 
patients. Thus generalizations between cancer sites 
may not be prudent [14].  
There is still a lack of knowledge about the 
optimal types, duration, frequency, and timing of 
exercise [15-16]. The aerobic component has been 
emphasised in physical exercise programmes and 
health promotion in general, to the detriment of other 
types of exercise, such as strength training [17]. 
An important goal for cancer patients is to 
improve the quality of life (QOL) by maximising 
functions affected by the disease and its therapy [6, 10]. 
Therefore, it is important to understand the effect of 
different exercise regimes on cancer patients at 
different stages of disease and treatment. 
Health-related QOL, an outcome measure 
increasing in popularity in the health sciences 
including exercise science [18-21], has evolved to 
include aspects of life that affect perceived physical or 
mental health, and it is a fundamental measure used to 
understand a population’s health status [22]. 
There is a growing interest in the possible role of 
exercise in enhancing QOL, reducing recurrence and 
other diseases, and extending survival in cancer 
survivors. Preliminary research suggests that exercise 
may be an effective intervention for enhancing QOL in 
cancer survivors and that this effect may be beyond 
that provided by group psychotherapy. 
The studies are few in number, however, and of 
limited quality. Further research using rigorous 
methodology is needed to definitively answer 
questions concerning the role of exercise in enhancing 
QOL in cancer survivors both during and after 
treatment [12]. 
Breast cancer is a prevalent disease [23] that 
requires intense and prolonged treatments [24]. 
Cardiopulmonary capacity may be compromised in 
breast cancer survivors because of the pathology of the 
disease, therapeutic regimens, and weight gain and 
inactivity secondary to treatment. The reduction in 
cardiopulmonary capacity may lead to reductions in 
quality of life [25, 26]. Research has provided 
preliminary evidence for the safety, feasibility, and 
efficacy of exercise training in breast cancer survivors 
[6, 27]. Few investigations, however, have been 
designed as follow up observational studies or 
randomised controlled trials. Overall, little is known 
about the impact of exercise training on QOL in breast 
cancer survivors. 
The aim of this study was to assess the association 
between physical exercise and quality of life in a 
population of female breast cancer survivors, followed 
up from diagnosis to the off-treatment time period, 
and investigated about their exercise habits in 
pre-diagnosis. 
PATIENTS AND METHODS 
Setting 
This study was conducted at the Supportive Care 
Unit of the University Hospital Oncology Department 
of L’Aquila, in central Italy. The target population of 
participants consisted of all female breast cancer 
survivors, who had received a stage I-II diagnosis, 
residing in the L’Aquila Health District. Hospital’s 
Ethical Committee approval to the protocol was 
obtained. 
Eligible participants were identified through the 
local hospital-based cancer registry. Twenty-one 
patients with cognitive impairment (n=3) or chronic 
morbidities (n=18) were excluded. Each eligible 
participant was sent a questionnaire package that 
contained detailed instructions, a consent form, and a 
questionnaire. Survey methods known to increase 
response rates were used. Eventually, a total of 212 
female breast cancer survivors consecutively 
registered from January 2002 to December 2006 were 
enrolled. 23 out of 212 (10.8%) withdrew from the 
follow up.  
Demographic information was obtained by 
self-report measure. Medical information was obtained 
by hospital records.  
Quality of life 
Overall QOL was assessed by the Italian version 
of the World Health Organisation Quality of Life BREF 
assessment instrument (WHOQOL-BREF) [28-29]. The 
WHOQOL-BREF instrument provides an assessment 
of QOL in four areas (physical, psychological, social 
relationships, environmental): areas are structured in 
relevant sections. Each section contributes to the 
calculation of the overall area score, ranging from 0 to 
100.  
The assessment of QOL was performed at three 
months from diagnosis (during active treatment) and 
at three months after the end of active treatment 
(off-treatment period). 
Exercise behaviour 
Exercise behaviour was assessed by the Leisure 
Score Index (LSI) of the Godin Leisure-Time Exercise Int. J. Med. Sci. 2008, 5 
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Questionnaire [30-31]. The LSI assesses the average 
frequency of mild (minimal effort), moderate (not 
exhausting) and strenuous intensity exercise during 
free time in a week. Patients were asked to report their 
average weekly exercise for three cancer-related time 
periods, i.e. pre-diagnosis, during active treatment and 
off-treatment. This way of administrating LSI has been 
recently validated in the context of cancer patients [14]. 
Patients were informed by the oncologists about 
facilities to carry out physical exercise in a specialised 
context offered by the L’Aquila Faculty of Sport 
Science: 35% of patients participated in custom-made 
exercise protocols.  
Statistical analysis 
Potential differences between basic characteristics 
and exercise behaviour and QOL were assessed by 
multivariate analysis of variance. Differences in 
exercise behaviour among the cancer-relevant time 
periods were analysed by repeated measure analysis of 
variance. Standard pairwise comparisons were 
performed to assess differences between groups. The 
association between total exercise during active 
treatment and off-treatment and QOL was assessed by 
correlation coefficients. 
RESULTS 
The mean age of participants was 55.1 years 
(standard deviation 6.2 years, range 42-65); 90.0% were 
married, 41.0% had completed high school and 11.0% 
university, 51.2% were currently employed (48.8% 
housekeepers/unemployed). 
The mean follow up time since diagnosis was 2.6 
years (sd 0.9 years). 100% of patients had completed 
surgery (partial mastectomy), 23% had received 
radiation and 74% had received chemotherapy. 
Multivariate analysis of variance indicated no 
association between baseline patients’ characteristics 
and both exercise behaviour and QOL (data not 
shown). 
Table 1 describes exercise behaviour across 
cancer-related time periods. The overall 
repeated-measures MANOVA for all exercise 
behaviour outcomes across the cancer relevant time 
periods was significant at p<0.001 (F=5.16); also the 
ANOVAs indicated significant differences across the 
cancer-relevant time-periods for all exercise behaviour 
outcomes. Pairwise comparisons indicated that 
exercise behaviour was significantly lower during both 
on- and off- treatment than during prediagnosis; 
exercise during active treatment was significantly 
lower than during off-treatment.  
Table 2 shows mean values of QOL indicators 
across the two clinical cancer-relevant time-periods. As 
largely known, QOL strongly decreases during active 
treatment. 
Table 3 displays correlations between exercise 
during active treatment and QOL. Analyses show 
significant correlations between total exercise and all 
QOL indicators. Strenuous exercise is strongly 
correlated with QOL. Interestingly, mild exercise 
seems to be inversely correlated with a positive 
perception of disease severity. 
Table 4 displays correlations between exercise 
during off-treatment and QOL. Results are similar than 
on treatment. It is confirmed that absent/mild exercise 
correlates inversely with quality of life on all axes. 
Table 1. Exercise behaviour across cancer-related time periods. 
  mean sd 
Weekly exercise prediagnosis (min)    
 Total  213.7  *  #  280.9 
 Strenuous  56.7  129.0 
 Moderate  120.4  180.1 
 Mild  136.6  199.2 
Weekly exercise during treatment (min)    
 Total  87.0  *  §  170.2 
 Strenuous  6.7 88.1 
 Moderate  23.4  126.5 
 Mild  56.9  179.0 
Weekly exercise during off-treatment (min)      
 Total  189.5  §  #  263.5 
 Strenuous  31.6  108.9 
 Moderate  67.7  138.2 
 Mild  90.2  199.0 
Overall repeated-measures MANOVA (exercise behaviour outcomes 
across time periods) p<0.001 (F=5.16); 
Pairwise comparisons * p<0.001 § p<0.001 # p<0.05 
Table 2. QOL across clinical follow up  
QOL during active treatment     
WHOQOL-BREF score  mean  sd 
 Physical  area  53.45 16.02 
 Psychological  area  66.56 14.33 
  Social relationships area  59.87  15.59 
  Environmental area    65.61  17.12 
QOL during off-treatment     
WHOQOL-BREF score  mean  sd 
 Physical  area  59.83 16.34 
 Psychological  area  70.12 15.99 
  Social relationships area  62.63  16.29 
 Environmental  area  66.84 17.05 
Table 3. Correlations between exercise and QOL during active 
treatment 
 WHOQOL-BREF   
Exercise 
behaviour 
Physical 
area 
Psychological 
area 
Social 
relationships 
area 
Environmental 
area 
Total  0.57** 0.46**  0.52**  0.55** 
Strenuous  0.41** 0.32*  0.44**  0.45** 
Moderate  0.28* 0.20  0.16  0.30* 
Mild  -0.19 -0.27*  -0.21  0.28* 
* p<  0.05  **p<0.01 Int. J. Med. Sci. 2008, 5 
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Table 4. Correlations between exercise and QOL during 
off-treatment 
 WHOQOL-BREF   
Exercise 
behaviour 
Physical 
area 
Psychological 
area 
Social 
relationships 
area 
Environmental 
area 
Total  0.60** 0.51**  0.51**  0.63** 
Strenuous  0.44** 0.33*  0.45**  0.51** 
Moderate  0.32* 0.16  0.17  0.37* 
Mild  -0.29* -0.34*  -0.27*  0.35* 
* p<0.05  **p<0.01 
 
DISCUSSION 
Research into the possible role of exercise in 
cancer survivors is of relatively recent vintage 
compared with research examining exercise and 
cancer prevention. Evidence for physical exercise as a 
supportive therapy for breast cancer survivors is 
growing, also on the basis of observational studies 
based on self-reported measures of leisure-time 
physical activity. Literature offers preliminary 
evidence of the positive effects of exercise on QOL for 
both on-treatment and off-treatment follow-up periods 
in breast cancer: such evidence is strongly confirmed 
by our work.  
Reservations could be presented about the use of 
self-reported questionnaires. The self-reported 
questionnaire is the most common instrument in 
physical activity records, because it is easy-to-use, 
short to perform, inexpensive, and suitable for 
epidemiological purposes. An important issue of self 
reported questionnaires is the respondent’s ability to 
make an accurate assessment of physical activity. 
Indeed, the LSI is an established validated instrument 
for general and clinical setting, and ensures accurate 
assessment of physical activity on a quantitative basis. 
Recently, it has been demonstrated that social 
desirability and social approval may influence 
self-reported physical activity on some survey 
instruments [32]. 
A side methodological issue is the conduct of 
intervention studies (experimental or 
quasi-experimental studies). Apart from the relatively 
low number of controlled trials on physical exercise as 
a component of treatment, some reviews have focused 
on important methodological problems concerning 
patient recruitment and compliance, and the ability to 
generalise from the results [33, 34]. Patient withdrawal 
during intervention is a general problem in 
experimental research, and of special relevance in 
physical exercise interventions. In healthy populations, 
approximately 50% of those who start an exercise 
programme drop out during the first six months [35]. 
A large drop-out rate reduces the sample's 
representativity of the larger population, the strength 
of the findings and the ability to generalise from the 
results. Even if our study was observational, we 
ensured the participants to take advantage of 
supervised physical activity in the context of follow 
up: 35% of patients exploited the opportunity, so that 
questionnaire recalls of physical activity intensity and 
duration resulted easier. In our study only 10.7% of 
participants withdrew from the study: this 
surprisingly positive finding may be explained in 
terms of perceived quality of care related to the 
offering of custom-made specialised exercise 
protocols. 
Short duration interventions are a general 
problem in exercise programmes. Some interventions 
are too short to produce any effects. However, this 
depends on how the primary endpoint of the 
intervention is defined. For endpoints that include 
subjective outcomes such as QOL measures, the 
instrument's dimension(s) or selected endpoint(s) 
should be identified before subjects are recruited. 
Relatively few studies have examined the 
feasibility and potential health benefits of supervised, 
structured exercise programs for sedentary women 
with primary breast cancer. Results from Kolden et al. 
[36] show that participants in group exercise training 
(not self-administered) experience significant health 
benefits over the course of the intervention in multiple 
dimensions of fitness/vigor (aerobic capacity, 
strength, flexibility) as well as QOL (increased positive 
affect, decreased distress, enhanced well-being, and 
improved functioning). 
Overall, we believe in agreement with Courneya 
[12] that there is sufficient evidence for breast cancer 
patients to warrant second generations studies 
focusing on more specific questions such as optimal 
timing, type, frequency and duration of physical 
exercise. Studies are also needed to examine 
mechanisms of change for QOL and to compare and 
integrate exercise with other currently accepted QOL 
interventions. 
To date, this is the first study on physical exercise 
and breast cancer conducted in an Italian oncology 
setting. Taking together the promising findings from 
our study and the literature, need clearly results for 
inclusion of physical activity programs in 
comprehensive, complementary treatment regimes for 
breast cancer patients in Italian oncology departments.  
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